Methanofuran (carbon dioxide reduction factor), a formyl carrier in methane production from carbon dioxide in Methanobacterium.
Methanofuran (carbon dioxide reduction factor) became labeled when incubated in cell extracts of Methanobacterium under hydrogen and 14CO2 in the absence of methanopterin. Proton NMR spectroscopy revealed that a formyl group was bound to the primary amine of methanofuran. [14C]Formylmethanofuran was enzymically converted to 14CH4 in the presence of CH3-S-CoM [2-(methylthio)ethanesulfonic acid], hydrogen, and methanopterin, establishing the formyl moiety as an intermediate in methanogenesis. In the absence of methanopterin, a substantial portion of the formyl label was oxidized to 14CO2 rather than reduced to 14CH4, consistent with a model in which the C1 intermediate is first bound to methanofuran and then to methanopterin, during its reduction. When CH3-S-CoM was replaced by HS-CoM (2-mercaptoethanesulfonic acid), most of the formyl label was oxidized to 14CO2, indicating that methyl group reduction by the CH3-S-CoM methylreductase is required for the conversion of formylmethanofuran to methane.